This paper examines the impact of political uncertainty (caused by the civil uprisings in the Arab World i.e., "Arab Spring") on the volatility of major stock markets in the MENA region.
Introduction
On December 18 th , 2010, a young vegetable vendor from a small town in Tunisia set himself ablaze in protest of the alleged police corruption and ill treatment. This incident reignited the political activism of the entire region, triggering a revolutionary wave of demonstrations and protests firstly in Tunisia and then elsewhere in the Arab world. These widespread protests and demands for reforms (the so-called "Arab Spring" movements) have led to varying degrees of political changes with rulers being forced from power in some countries along with changes of domestic and foreign policies in many governments.
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The opportunity for political reforms in the Middle East and North African (MENA) region brought along by Arab Spring is enormous and unprecedented. However, a major political event like this can also have an explosive effect on stock market volatility because of its economic and social implications. On the one hand, the revolutionary movements provide an opportunity for MENA countries to develop a more transparent and effective governance to unleash their economic potential. On the other hand, political uncertainty caused by the unrest could manifest itself in stock market cycles and volatility reactions shaking international investor confidence in the region. 2 It is, therefore, imperative and informative to examine whether these political movements have indeed changed the political, social, and financial landscape of MENA countries. Several studies have looked at the effects of Arab Spring on the economic performance as well as the social or political environment (e.g., O'Sullivan et al. 2012; World Bank, 2011 ). Yet, two years on, it remains relatively unclear 1 The Foreign Affairs, published a special issue, "The New Arab Revolt" (May / June 2011, Vol 90, no. 3), including several articles on the causes and timeline of key events that have led to "Arab Spring". 2 The political unrest has taken a toll on financial markets in many MENA countries since early January 2011. For example, the Egyptian stock exchange (North Africa's second-largest exchange) fell by 16% to the lowest level in two years shortly after reopening of its stock market closure as political unrest led to the overthrown of the country's president. The Tunisia stock exchange has also declined substantially following the unrest.
A c c e p t e d M a n u s c r i p t 4 whether, and to what extent, the recent political turmoil has affected the overall financial market. In this paper, we attempt to fill this gap by examining the change (if any) in MENA stock market stability and integration during the Arab Spring movements. Specifically, we seek to address the following questions:
1)
Have the civil uprisings in the Arab World, i.e., "Arab Spring", affected the financial volatility and integration of major MENA stock markets, and if so to what extent?
2) Are there any differences in the effect across two major types of investment vehicles i.e., conventional and Islamic stock indices?
Given the growing importance of MENA countries in the world economy in general and the Shariah-compliant Islamic financial assets in particular, there is a pressing need for a rigorous research to examine the effects of Arab Spring conflicts in order to better understand the relationship between political uncertainty and financial volatility. 3 In addition, the results of our analyses are of direct interest to financial authorities and policymakers who wish to evaluate the role of major political events in triggering or exacerbating stock price movement, and to the investors who wish to invest in emerging MENA stock markets and/or Islamic indices. Furthermore, this paper adds to the growing literature studying the determinants of stock market volatility in a number of ways. Firstly, whilst increasing evidence showing that standard economic variables perform poorly in capturing stock price movements and political uncertainty is emerging as a new avenue to explore the forces driving market movements 3 In the years that the world leading economies are still suffering from the most severe financial crisis since the great depression, many economists predict that MENA region has the potential to become an emerging market leader and engine of world growth (e.g., the World Economic Forum on "the Middle East and North Africa", Winter 2010). In addition, MENA region has vast reserves of oil and natural gas that make it a vital source of global economic stability. Nevertheless, it is also recognised that a better cooperation and increased economic integration is necessary to unlock its potential.
A c c e p t e d M a n u s c r i p t 5 (Erb et al., 1996; Mei and Guo, 2004) , most prior studies in this field have been primarily concerned with political events such as presidential elections, military invasions/wars and terrorists attacks. Little research has been conducted on the potential influence of an important source of political uncertainty arising from overthrown or changes in government as a result of civil uprisings. 4 Using Arab Spring as a unique testing environment, this paper represents the latest attempt in assessing the effect of political turbulence on the stability of financial markets.
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Secondly, from a methodological standpoint, this paper modifies and extends on the methodology used in prior studies. In particular, following Gulen and Mayhew (2000) and Antoniou et al. (2005) , we employ a GARCH-based analytical framework to account for nonsynchronous trading, conditional heteroscedasticity in returns, and an asymmetric response to positive and negative news. Moreover, rather than selecting a univariate GARCH model ad hoc (like many prior studies have done), we carry out an extensive specification tests to determine the appropriate model, and then test the robustness of our results using a multivariate GARCH model. Finally, our study also takes into account a unique characteristic of Islamic financial markets, namely, the existence of both conventional and Islamic indices, and directly compares the reaction of these two groups of investments to the political turmoil.
The main findings of our investigation can be summarized as follows. First, our results indicate that Arab Spring conflicts and the associated political uncertainty have increased the volatility of MENA stock markets. Second, both univariate and multivariate analyses demonstrate that the impact on stock market volatility is mainly through Islamic (not 4 See Mei and Guo (2004) for a discussion on the impact of national elections on stock markets. For a critical review of the literature on terrorism and financial markets, the reader is referred to Karolyi (2006) . 5 Whilst political uncertainty takes many different shapes and forms (e.g., elections, wars, terrorist's attacks), in many emerging countries such as MENA countries, civil protests and revolutionary movements are the major political events that have direct implications for the future political and economic course of the country. As a result, they present the major sources of risk and uncertainty to both domestic and foreign investors.
A c c e p t e d M a n u s c r i p t 6 conventional) indices. Third, regardless of its impact on volatility, there is little evidence to suggest that MENA markets have become more integrated with international markets after Arab Spring.
The remainder of this paper is structured as follows. Section 2 presents the research background, reviewing the related literature and key events in Arab Spring movements.
Section 3 describes the data, descriptive statistics and methodologies employed; section 4 presents and discusses the empirical results and robustness checks within both univariate and multivariate frameworks. Finally, section 5 concludes the paper with a summary of main findings and their practical implications.
Research background

Political uncertainty and market volatility
The effects that world events have on stock prices have intrigued financial economists for decades, especially after the dramatic rises and falls of stock markets in recent years.
Intuitively, in times of political and civil unrests, it is not uncommon for stock markets to experience increased levels of volatility as the occurrences of major political events signal potential shift in policy which may cause market-wide valuation changes (Karolyi, 2006) .
Several studies consider specific political events and test the changes in market volatility during these periods and find that political uncertainty is closely linked to market volatility. Lobo (1999) examines markets during the U.S. midterm elections in 1998 after a political scandal had been revealed and finds there was a great deal of insecurity amongst investors. Brooks et al. (1997) conduct a similar study in South Africa after a significant political change and find comparable results indicating that stock market volatility is closely linked to A c c e p t e d M a n u s c r i p t 7 political instability. Leon et al. (2000) monitor volatility in Trinidad and Tobago during a period of political uncertainty and show a significant "calming of the markets" once political stability was achieved. Alexakis and Petrakis (1991) conduct a broader study on the Greek market and document a link between the behavior of stock market index and political factors.
Using an event-study analysis, it has been found that when a country is undergoing a change in its political structure, stock prices react with a great deal of uncertainty and adjust negatively during the unrests. However, the market recovers after the initial shocks are over.
Using the Hang Seng index in Hong Kong, Chan and Wei (1996) show that favorable political news produces positive returns whereas unfavorable news causes negative returns.
They also note that certain type of stocks and sectors are more vulnerable to political risk than the others. Specifically, their results indicate that political news has an impact on stock market volatility, mainly through the blue-chip (and not the red-chip China-related) shares.
Furthermore, Perotti and Oijen (2001) conduct a study in a number of emerging markets to determine whether political shocks have any effect on stock markets; their findings show drastic changes in excess returns when political risk increased or decreased, indicating political risk is an important pricing factor in the cross-section of stock returns. Jackson (2008) looks at the world economy after 9/11, one of the biggest events in the 21st century, and shows that although the attack took place in the U.S., markets across the world were affected. As the U.S. is a very large part of the world economy, it is not surprising to observe that the effects of 9/11 attack be far greater than other events that were analyzed in prior studies. Chesney et al. (2011) further investigate the effects of 77 terrorist attacks that occurred in 25 countries on the world economy and confirm that majority of the events had a negative effect on financial markets.
Nevertheless, most prior studies in this field have been primarily concerned with political events such as elections, wars and terrorist attacks, little research has been conducted The effect however has spread to other countries in the same region including the wealthy countries in the Gulf Cooperation Council (GCC) who should be less affected by Arab Spring.
It is expected that it will take several years for the current political uncertainty to be resolved.
However, for the short-term, this turmoil will hinder economic activity and growth especially through the decline of tourism and foreign investments in the region (World Bank, 2011) .
Although the uprising of Arab nations has given hope for freedoms in the Middle East, it has come with significant financial costs. The stock exchanges have already been weakened by the effect of the global financial crisis of 2007-09 and with the start of Arab Spring, the A c c e p t e d M a n u s c r i p t 9 market indices all over the region have fallen. The levels of investments in the region from other markets such as foreign direct investment also declined due to the uncertainty from the unrests. Against this background, this paper aims to shed some light on the extent to which this political turmoil has impacted on the stability and integration of MENA stock markets.
Data and methodology
Data
Our dataset consists of daily closing prices for both conventional and Islamic stock indices from six MENA countries, namely Bahrain, Kuwait, Oman, Egypt, Jordan, and
Lebanon. These countries were chosen to ensure that our sample represents a spectrum of emerging and developed equity markets from both Gulf Cooperation Council (GCC) and non-GCC countries, making it the broadest possible indicator for MENA market movement.
6
In addition, we also consider three international benchmark indices (the Arab countries, the Developed markets, and the World) to proxy for the regional, global and world influences. [FIGURE 1 ABOUT HERE] 8 Specifically, Islamic stock index screening requires that companies with over 33% of total debt to assets are excluded. Further financial ratio filters can be applied to exclude companies whose cash and interest bearing securities exceed 33% of assets, companies whose receivables and cash account for over 45% to 50% of assets, as well as companies with the sum of non-operating interest income plus other "impure" income divided by revenues equal or greater than 5% (Zaher and Hassan, 2001) .
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Methodology
We adopt a four-step empirical methodology within the Generalized Autoregressive
Conditional Heteroscedasticity (GARCH) framework to examine whether, and to what extent, the political turmoil has affected the stability and integration of MENA stock markets.
Following Gulen and Mayhew (2000) , the first step in our analysis is to remove the influence of worldwide movements and potential autocorrelation associated with thin-trading problem.
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Next, using a technique similar to the one employed by Cappiello et al. (2006), we carry out an extensive model selection procedure for the most appropriate GARCH specification for each return series. Then, we examine the impact of Arab Spring on MENA stock markets' volatility using the carefully selected GARCH models that account for nonsynchronous trading, conditional heteroscedasticity, and asymmetric volatility responses. Finally, a multivariate GARCH model is used to further investigate the impact of political conflicts on the interdependence and transmission mechanism of volatility between MENA and world markets. This richer framework not only allows us to test whether the conditional covariance between a country's and the world's market return changed with the event, but it also allows us to more carefully control for the movements in international markets.
Preliminary tests
Our pre-whitening procedure follows that of Gulen and Mayhew (2000) , in which they generate return innovations by estimating an autoregressive model:
9 There is a need for the se thin-trading and world market adjustment s because the emerging nature of MENA stock exchanges and the stocks that are being traded in these exchanges tend to be not the most frequently traded.
For example, Lagoarde-Segot and Lucey (2008) investigate informational efficiency of MENA stock markets and find heterogeneous levels of efficiency in the MENA stock markets. The MENA markets are generally less developed than other emerging markets and suffer from a thintrading problem.
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( 1) where R t is the daily return on the MENA country's stock index and R wt is the daily return on the world market index on day t, R t-j is the lagged daily return on the country's stock index,
and DAY ι are day-of-the-week dummies for Monday through Thursday. 10 We use the residual {u t } as our new filtered return series in an effort to remove the effect of worldwide price movements and any predictability associated with lagged returns or day-of-the-week effects.
Model specifications
Having generated the filtered return series {u t }, we then conduct extensive model specification tests to see which form of the conditional volatility equation best fits the series.
The search and application of an appropriate GARCH model specification is important to ensure that 'non-convergence' problem is reduced to minimal. Most univariate GARCH models should encounter few convergence problems if model is well-specified and fits data reasonably well (Alexander, 2001 ). Thus, we compare three alternative specifications capable of capturing the common features of financial asset return variance; the standard symmetric GARCH model, the asymmetric GARCH (GJR-GARCH) model of Glosten, Jagannathan and Runkle (1993) and the exponential GARCH (EGARCH) of Nelson (1991) :
[GARCH]
[EGARCH]
[GJR-GARCH] 
where h t is the conditional volatility at time t, ε t-1 is the innovation at time t-1 and I is a dummy variable which assumes a value of one in response to bad news (ε t-1 <0) and zero in response to good news (ε t-1 ≥0). If the coefficient γ is positive and statistically significant, then it would indicate that a negative shock has a greater impact on future volatility than a positive shock of the same size. The 'best-performing' model is selected for each individual series using several information criteria, including the log-likelihood functions (Log L), Akaike
Information Criterion (AIC) and Heteroscedastic Mean Squared Error (HMSE).
Volatility effect of the political unrest
To determine whether the recent political uprisings in Arab world has led to an increase or decrease in MENA stock price volatility, the period under investigation can be partitioned into two sub-periods relating to before and after the turmoil began; comparisons can then be made on the estimated coefficients to draw conclusions about whether differences exist between pre-and post-event in terms of the level of volatility. However, it is rather difficult to obtain reliable GARCH estimates in sub-periods with a small number of observations.
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Thus, the entire sample was utilized in this study to minimize the risk that the small sample will lead to inconsistent GARCH estimates. The estimation of full sample rather than two sub-periods also has an advantage of improving efficiency (Antoniou et al., 2005) . Therefore, to test the impact of political uprisings, we incorporate a multiplicative dummy variable into the best conditional variance equation according to the selection procedure outlined above.
For instance, in the case of GJR-GARCH conditional volatility equation:
11 A number of authors have acknowledged difficulty of obtaining reliable GARCH estimates in small sample. For example, Hwang and Pereira (2006) suggest using at least 500 daily data for proper GARCH estimation. 
Joint dynamics of MENA country and world volatility
The final stage of our empirical analysis consists of fitting a multivariate GARCH model to examine the joint dynamics of each MENA country's return with the world's return.
This framework allows us to test directly whether the start of political revolution in Arab countries has any impact on the conditional covariance between country's and world's returns (a measure of the country's financial integration with international markets). In addition, the univariate models we employ above may not fully allow for time-varying conditional covariance between the country's and world's returns so if the conditional covariance changes systematically with the political protests, then our previous analysis might be biased.
To address these issues, we use the BEKK specification of Engle and Kroner (1995) 
The innovations in equation (3) are estimated from the following bivariate process:
12 This analytical framework is similar to that adopted by Gulen and Mayhew (2000) in the context of the impact of equity index futures trading on stock market volatility in twenty-five countries. 13 For a comprehensive review of the widely used multivariate GARCH models, see Bauwens et al. (2006) . 
where C represents a matrix of constant coefficients; the error terms are assumed to be multivariate normal. Because we wish to capture the impact of Arab Spring on the countryspecific volatility and conditional covariance (not to test whether this event influenced
world's market volatility), we do not include a dummy variable in the conditional variance equation for world returns in equation (3); i.e., d 22 of the matrix of dummy coefficients is set to be zero. Analogous to the dummy variable in the univariate GARCH equations analyzed above, the interpretation of the dummy coefficient d 11 is that a significant and positive estimate confirms an increase in MENA stock market volatility during the political uprisings.
Similarly, a significant estimate for d 12 would indicate that political revolution has impacted on the extent to which the individual MENA stock market is integrated with the world market.
Empirical results
Pre-whitening and summary statistics
The first stage of our analysis consists of fitting the autoregressive equation (1) data along the lines of Engle and Ng (1993) and Gulen and Mayhew (2000) . Results for the autoregressive coefficients (α 1 to α 5 ) reported in Table 1 show that there are significant autocorrelations and the coefficients are mostly negative. The β coefficient estimates confirm the presence of day-of-the-week effects for Bahrain, Kuwait, and Lebanon. This is perhaps not very surprising given the relatively small and inactive equity markets of these nations. 14 It is also interesting to note that, for both conventional and Islamic indices, the impact of lagged world market index (as reflected by α 0 ) is positive and highly significant, indicating that MENA stock markets are largely influenced by the price movements of global markets.
[ To investigate the impact of Arab Spring on the level of volatility, a multiplicative dummy is incorporated in the best volatility model in a similar fashion as in equation (2). Table 4 contains the specifications of selected GARCH processes and estimated parameters.
Consider first the results for the conventional stock indices given in panel A. It can be seen that the coefficients describing the conditional variance process, ω, α, β, γ are not unusual.
Specifically, they are highly significant (except a few γ) for returns. In all cases, the moving 15 The Berndt-Hall-Hall-Hausman (BHHH) optimization algorithm is employed to obtain maximum likelihood estimates of the GARCH parameters. The standard diagnostic tests of the residual from the selected model confirm the absence of any further ARCH effects, suggesting an appropriate model specification. In the interest of brevity, results of these diagnostic tests are not reported but available from the authors on request .
16 The superiority of GJR-GARCH model is consistent with the previous findings of Engle and Ng (1993) for Japanese market and that of Kim and Kon (1994) for US market indices and individual stocks . 17 It is also interesting to note that, a s widespread as the evidence of asymmetric volatility is in the conventional market indices, this phenomenon is equally present in the Islamic stock indices. While it is beyond the scope of this paper, it will be interesting in future work to understand better the time-series properties of Islamic indices.
A c c e p t e d M a n u s c r i p t 18 average parameters α are close to 0 and autoregressive parameter β tend to be close to 1, suggesting that the conditional volatility is a highly persistent process. The significance of γ means that conditional variance is an asymmetric function of the past squared residuals. This is consistent with the widespread evidence that of the stock market volatility is highly persistent and asymmetric (Engle and Ng, 1993; Bauwens et al., 2006) .
[TABLE 4 ABOUT HERE]
Of the greatest interest in this table is the coefficient estimates obtained for the dummy variable λ d , providing an indication of whether or not the MENA stock market volatility has changed during the period of political uncertainty. The evidence suggests that the conditional variance for 3 of the 6 conventional indices (i.e., Kuwait, Egypt and Lebanon) experienced significant changes in their volatility around the starting date of the major political uprisings. may have made them more sensitive to such events than their conventional counterparts.
As this change was not generally present in the control benchmark indices (Arab and
Robustness checks and additional tests
To summarize the results so far, the evidence presented above suggests that there is a significant increase in volatility of MENA stock markets, particularly for the Islamic indices.
These results are consistent with the notion that political uncertainty contributes to financial volatility, probably because of the panic and instability brought by the uprisings and protests.
In this section, we examine the robustness of our results by implementing different econometric specifications, data currency and alternative assumptions for GARCH errors.
First, we investigate the effect of Arab Spring on volatility by adding an additive dummy variable in the selected 'best' GARCH specification and repeat our earlier analysis. In general, the findings (not reported here but are available upon request) are qualitatively similar to the results documented in Table 4 , confirming our main conclusion that the volatility of major MENA stock markets has increased roughly the same time as Arab Spring movements.
Second, consideration is also given to the possible changes to our results when daily closing Table 5 shows that the volatility impact of Arab Spring is largely consistent with those reported in univariate GARCH models.
It should however be noted that under this specification the volatility effect for Jordan is no longer significant. Although the results are not as consistent as those from the univariate analysis, we still observe a propensity for volatility to increase in Islamic indices during the Arab Spring movements.
On the contrary, examining the dummy coefficients d 12 in the conditional covariance equation, we find little evidence to support Gilpin's (2001) notion that political revolution M a n u s c r i p t 21 would encourage the financial activities and better integrate the country's stock market with the world market. Although the revolutionary movements provide an unprecedented opportunity for MENA countries to develop necessary conditions for the creation of a truly global economy and to promote a greater integration with international markets, the developments of domestic economies and national policies still appear to be the main driving forces behind the movements of MENA stock markets.
[ TABLE 5 ABOUT HERE]
Conclusion
In this paper, we have examined the effect of civil uprisings in the Arab World i.e., "Arab Spring" (and the associated political uncertainty) on the volatility and integration of major stock markets in the MENA region. We begin our analysis by modeling the unpredictable returns of both conventional and Islamic stock indices using various GARCH models to account for nonsynchronous trading, conditional heteroscedasticity and asymmetric volatility responses. Our results indicate that the Arab Spring (and the associated political turbulence) has contributed to volatility of MENA stock markets, especially for the Islamic indices; however there is little or no significant impact on their interaction and integration with the World market. These results appear to be robust to model specifications and are consistent with prior studies such as Bailey and Chung (1995) and Boutchkova et al. (2012) on other stock markets, in that political uncertainty contributes to financial volatility. This in turn suggests that financial asset price movement is driven, at least in part, by political events in addition to the common financial and economic factors (Gilpin, 2001 ).
Overall, these findings complement to the growing literature on the relationship between political risk and asset price, providing evidence on the financial impact of Arab A c c e p t e d M a n u s c r i p t
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Spring movements. We deem our results very important in contributing to the current debate on the role of political risk in asset pricing and volatility behavior, and are of great significance to regulators and international investors who wish to invest in MENA stock markets and/or Islamic stocks. Constantly erupting political scandals tend to shake investor confidence, creating unnecessary nervousness and turbulences in the financial markets. It is, therefore, imperative for the new governments to restore business confidence in order to promote the region's financial stability and economic growth. On a more general note, our findings might have implications for studies on the determinants of time-varying stock return volatility (e.g., Campbell et al., 2001; Kearney and Poti, 2008) . Our evidence suggests that political tension and uncertainty can trigger or exacerbate the volatility of financial markets.
We suggest two directions for future research. First, the multivariate GARCH modelling framework used in this paper could be extended in an effort to identify the contagion effect among the MENA, the developed, and the World stock markets. Furthermore, since a number of studies have documented the impact of other political events (e.g., elections, wars and terrorist attacks) on market volatility, a comparative assessment of the stock market reaction to different political events would also be an interesting area for future research.
M a n u s c r i p t A c c e p t e d M a n u s c r i p t M a n u s c r i p t Note: This table reports the results from the first-stage pre-whitening regression of each country-specific returns on lagged world-market index, lagged own returns, and day-of-theweek dummies ( 1 ) where R t is the daily return on the country's stock index and R wt is the daily return on the world market index on day t, R t-j is the lagged daily return on the country's stock index, and DAY ι are day-of-the-week dummies for Monday through Thursday. The model is estimated for each country-specific returns for both conventional stock index (Panel A) and Islamic stock index (Panel B). The t-statistics are shown in parentheses. *, **, *** indicate statistical significance at the 10%, 5%, 1% level, respectively. (-0.126) (0.225) (-0.289) (-0.856) Note: This table reports the results from the first-stage pre-whitening regression of each country-specific returns on lagged world-market index, lagged own returns, and day-of-theweek dummies ( 1 ) where R t is the daily return on the country's stock index and R wt is the daily return on the world market index on day t, R t-j is the lagged daily return on the country's stock index, and DAY ι are day-of-the-week dummies for Monday through Thursday. The model is estimated for each country-specific returns for both conventional stock index (Panel A) and Islamic stock index (Panel B). The t-statistics are shown in parentheses. *, **, *** indicate statistical significance at the 10%, 5%, 1% level, respectively.
M a n u s c r i p t 29 where Z t ² is the square standardized residuals, (ε t-1 /σ t ) 2 , S t¯ is a dummy variable that takes a value of unity if ε t-1 < 0 and zero otherwise; and S t + is a dummy variable that takes a value of unity if ε t-1 > 0 and zero otherwise. A c c e p t e d M a n u s c r i p t [GARCH]
The 'best-performing' model is chosen on the basis of several information criteria, including the log-likelihood functions (Log L), Akaike Information Criterion (AIC) and Heteroscedastic Mean Squared Error (HMSE). The best model according to each criterion is highlighted in bold while the selected specifications used in our analysis are reported in the final column. 
where D t is a dummy variable takes on a value of unity after the start of Arab Spring and zero otherwise. A significant and positive estimate for λ d would indicate an increase in MENA stock market volatility during the period of political uncertainty. The heteroscedasticity-consistent t-statistics are shown in parentheses. *, **, *** indicate statistical significance at the 10%, 5%, 1% level, respectively.
A c c e p t e d M a n u s c r i p t 33 The findings suggest that political turmoil has an impact on stock market volatility, mainly through the Islamic indices.
However, there is little evidence to suggest that MENA markets have become more integrated with international markets after the political revolution.
Overall, the results are robust and consistent with the notion that political uncertainty contributes to financial volatility.
